Limited degradation of oxidized calmodulin by proteasome: formation of peptides.
Oxidized proteins are recognized and degraded preferentially by the proteasome. This is true for numerous proteins including calmodulin (CaM). The degradation of CaM was investigated in a human fibroblast cell line under conditions of oxidative stress. Low molecular CaM fragments or peptides were found under such conditions. In in vitro experiments it was investigated whether this CaM breakdown product formation is induced by protein oxidation or is due to a limited proteolysis-derived degradation by the 20S proteasome. Native unoxidized CaM was not degraded by 20S proteasome, oxidized CaM was degraded in a time- and H2O2 concentration-dependent manner. Peptides of similar molecular weight were detected in isolated calmodulin as in oxidatively stressed fibroblasts. The peptides were identified using isolated calmodulin. Therefore, in oxidatively stressed fibroblasts and in vitro CaM is forming oxidation-driven fragments and proteasomal cleavage peptides of approximately 30 amino acids which undergo a slow or no degradation.